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€-71 ^ 7}^\ PDP(Plasma Display Panel 

*1?M ^ 5a ^ ^sHMH3-a: &7}# ^ PDP ^ « 0 V^ofl ^ 

^ ^A>tB^-^^-4 ^ 3^=1*1 $>5L^ ZL^= f5ll 0 Jt 

^1 ^ #3* 5fe ^ ^^HrS ^l^^^l ^4^111 #7] *W 

£ 9 
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^Hl* ^l-g-^b ^r^l^i ^ P D P ^ wj-^ {METHOD FOR TESTING BRANCH 
LINE AND PDP ELECTRODE USING FREQUENCY RESPONSE} 

£ 6£r ^-71^ 3*1 ^L*l^ ^W^^: iL°l^r Ir^Sol^. 

£ 7^ #el-^> s^S^l^KPDP)^ ^ ^2:1; 7M^6 £ M-E^-^a £^°14. 

£ 8^1 (a),(b)^ ^*\] 4^ PDP 3 #7]HH ZLS^£L 

£ 9^ (a),(b)^r £ PDP ^ ^ - oj^j- o- J=l «J-«H1 
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£ 103 (a)*r ^3 J fr J r T £-Br ^H>}-7) 3*fl ^7\% ^a> 

^Bfl» SL<?1 3J°laL, ( b )^ a>71 £ 10^ (a)4 ^o] ^-f , ^§^13- ol^-^Al 

£ 113 (a),(b)Tr 1^3 <M*1 ^B^JEl ^-?-3 ^ 

.£ 123 (a),(b)^r £ ^3 3"€- ^HiM, #^]<y# ^*V*1 $i 

31 : ^Jl^HM 

32, 33 : HQ?} 

34 : 3a.^#7l 

35 : i^l^l 

70 : -fM^CGlass substrate) 

71 : PDP 

[^3 -a^i 

[^3 ^-*U 

#3-^4 sl-^SAl^l (Plasma Display Panal , °l*h PDP3" ^303 
^ ^ °13- ^ #^3 °W <^«: %*}*}^ £tb #°-£-, ^-3- 

A oM|*}7l]^ 3^ 41J:» °j7f^ o]7>^ ^1J:3 
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^ flfe ^-t- ^ ^ofl ^ ^o]4. 

<2i> s]^- ^i#5floi^ 371 7> tfl^^ofl nq-e)- pops] ^ji 5a tj-. PDP^b 

20^1*1 °IH 80Qx]7}x]4\ 3^ 3.7H tflsfl 4°1*1 °l*}£l ^Ml* 7}x)E.3, afl^A] ^-^> 

<22> PDP^r e ^^1^1 ^ *fl#5.# ^7] 3*}<*l £ 7^1 w}<4 ^o] , 7 > 

S. *\}£.3. ^^^>7fl tifl^m 9X^}, A 

<23> <^ s.c^ ; 40 ol*l VGA^- PDP^I ^-f 7>5.7]- 9007fl *]]3,7\ 400 7fl °1#3 31 

^-iLS 5^*1 ^i^-21 A}o]^i- ^ ^^(bus) ^ urn, A-l^flol 

(sustain) ^ um^ ^ ^ 7}^. 

<24> S *V ( ^ofl ol7>£]^ ^i^ol 200V^.££) 3Lx\<$o} 7 } nfl^-ofl, ^^-o) Sjiji-n]; ^> 

7> ^q-^r ^7} ^Cf. 
<25> Dl^H, PDP^ ^71 ^AjS} nfl^Hf ol^^Ti & 

^ofl O] ^ sfl^^- Tj^V ^°H£r °R Vo l SU^S iL^7> ^ Sl7l *fl-&<^, PDP 7> 

31 » wlei^ t!-^ ^ll^l 5d4. 

<26> n^7l tcfl^o 1 ] i S ^ ^ofl PDP &^S>\ °l A o V ^*}7ll ^h^Hr 3}£r nfl-O 

^Atb ^nl# 
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<27> 7]^B\ PDP ol^v ^AHl^ s^oi ^ 7>c]]Hl-(line scan camera)* ol-g-tb *1 

(vision system) °1 ^3. *>-g-s| Sifecfl , °1 (vision sys tem)^: ^>-§-^r 3 

a> y o V ^^ ^A> a]#o1 1^" # 80S °l#o..§. z}^, zi^r, J32<5flAj-;£4 ^^># *>JI7> % 
^-f 6 ^ <*|e1 tfl<q jl^ e}-°l i^fl j17>3 ^-«17> c^o] 

5£4. 

<28> olofl, £ ^gflcq ^^1^^ «fl^*>7l *fl#€ ^^Ai, 

^AjolL} ^4§}^ aJ-^ ^4- ^3*H w>SJl *)^*}7fl ^7] 

A oM 4*EHH #34tt ^4^ S71M- ^fsf^ ^2^1; ^ 

, ^71 #3HH ^4^t 37)i4 4^" ^-§r 3-4 a} 4 4^*> 

*r *)13# Tfl;^ ol-o^xl^ ^HJiLS. *>4. 
<so> 4^H, 4^ PDP ^ £ d 14 -M-^: ^» 7>4tt #^4 

* ^A}^ ol-g-tb ^} c^cq ^A>rfl^ ^ s.^ o^^-ofl 
^#4J5Mj- 5L^i# ^7}<5Kr #31; ^"71 ^7>^ JEAi4 <£i£6\) a) - 3).^^ ^A}AlJr 

* ^17>*>^ Aj- 7 ] 51^ 0} Bf^O_S^-Ei #^4^r ^1J14^^ ^44^ ^ 
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7l<4 Jfl^M; £#*Rr ^Tjl; #7l #^ ^s^t ^7] ^ 41 # ^ 

<3i> g^, £ ^efl PDP ^ ^ 7>^m 3^ °^^-» 

tiVcfl^oll JE^^- ^7}*m ^^1; ^71 ^^^AV^^-S-o^ o^^dl 

£^ S^l-i: ^7>*Rr #7l ^7>£ £^ ^SHM ^AfXIJll- Ol 7 > 

§>tt #31; #71 ^7>^ 5L*]^ Ef^-ofl^ Ai^rf-ig-ft. 3#*Rr #31; #7l 

-4-^ 37I14 ^#^ ##*Rr ^Xl;s o]^^ 

<32> 2,^, yV^ofl 0}^ pDp ^ ^ oisq. -^A}^ 7>7]^ o]# ^y-j 

3*>*Hr ^S^B.^ o]^-^ ^ ^A} #7] ^A>cH#^q- ^, 3jL 7fl 

#31; #7l ^Afcfl#^^, #Jl*i_OjjL ^ofl ^3^3] ^A>A1^# ol 7 > 

#31; #71 ^4 A J17} oi7>€ ^Jl^^ ^sHrt 371 q- ^## 3# 

#31; ^, #7l #^^^-g: AAQ -SslS dm °1# 

£ #31 ;S ol^ol^ - 01 nf. 

<33> C^H, ^ ^ofl «1*V « 0 V«^ #71 AjJ: 3^0} JLAj ^-^o. 

«H ^-71-^^ ^ ) ^ w cj^c^ 1:^^11- ^^jes. ^ ^oiq. 

<34> ^6)1 <3]*V #71 3#€ ^LM^Sl ^T^Hr ^ ^Md<M # 

iflxl^-g; ^#e>Jl ; ol Si 7flSl #ifl X|^o] #7.fl*Rr ^-f , #dfl7> *13M ^ 

4^^> ^7^1 ^ #ifl^SS-¥-Bl ^7l^Sl ^# ^ olc]-. 
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<36> 



<37> (^HH, L^: £71*13 ^o], e r ^ # tfl -ff , C^r ^3 

<38> ofl ^-71^^ A>#*>^ ^J-g- 

<40> a r 



4Z(Z-AL) /7 



<41> (^7H, L^r &7}#B) , ^*}JL7.} T&Hr £71^ ^l^S*-, C^r 

e r -8r ^*Kr -R-^l#^ ^^-§r) 

<42> £ ^ £ ^€ ^Mltt -f- 

*><^ J±t} ^Tfl oj^fl^ 4= ojtK 
<43> ^-^ofl ^ PDP ^ o]<# ^fi] ^A> ^^ofl tfl^V ol^ 7 > V}7] 

<44> £ 1^- £7^ (stub)* 7>^1 ^^(transmission line)* ^o_3>|, ^ 

^(Ll)ofl ^1Jl(S1)# tl7>^, ^^^(LD-ir ^ ^^*>^ A]jrcq <^«. 7 ]. -g- 7 l^(L2) 
917}^. ^7} ^-7l^d(L2)^-S «?17>^ ^-7l^i(L2)^ ^ °j5£]^i^ 
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<45> iLt} ^xfl^O.^, cj-^i nvq-^ ^ &o] ^U^uL, ^ nj-14 

^ w}A}4^>oi] 180^^1 $1#2>7} ^^Icf. 

<46> ol^^ ? ^-7l^(L2)Sl ^oflA-l *U}S} tiVA]-^ tiVA>£]7l ^>tfl ^0_S, ^ 

4^(L1)^ #^^.2.5. 

<47> ^7l ^-7l^(P)^ ti>A>^ HVA>S)-^ #^>Ji(Ll)Jl3. AflS. <^=1 AljLofl 

. °1 ^l^Tle)^ A]J17> ^7]^ Q^ffr 7]^o)B.S, &7)sd 2^7} ^Cf. 

<48> # 7 1 ^l^^l^ *>°H 3# *H« «:4M7lJE.3. ^ 47]- ^ 

<49> ^1, ^^3^7> €*^(L1)^1^ #^3^r #^2Rr ^:7l>Jd(L2)^ zJ 

^^Jl^*) ^7lAjol §7.fli5Rr ^ ^«.sq-, Sfl^ ^-71^^ ^o]^- s(- 

<5o> zl £ 1^- ^S^H 

<51> ^^(Ll)^ ^^oiiS^ ^7]^(L2)2] ^^7} £tfca f>}51 , 

3711- A, (D&cJL S. 12] ^-7l^(P)<HlAi &7}^(L2)<L3. S3 33tt 

^ 3.71^ #4^(Ll)ilS <tm& s|-^oi 2/3 7> ^Cf. 

<52> ^£1, *7l-a(L2)ofl ^sHr "(2A/3)sincyt"7> £tfji ^nfl , wU>4 

^ ^7]A1( L 2) # ^ ^oj) ^ ^-^Tfl ^cf. ^7] ^A^o} Al^l^* 
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Jt^JL S>^, &7}#(L2)2\ ^Bfl7> ^-f , «>^>^ "(2A/3)sin<y(t+z/ 

t)=(2A/3)sin((yt+a>^t)"7> £M ¥ ^K^M 0^ '(oJt'7} ^tf. 

<53> ZL&)J1, ^7l>5d(L2) # ^ #3|7l- ^^<y ^-f ^V^fe "-(2A/3)sina> (t+z/ 

t)=(2A/3)sin((ut+<w^t+^)"7> ^ ^Hl^ jfl# ^>o] "(yJt+^"7^ ^rf. 

<54> ^£ 2^2] ^71^ W}-<4 ^ 

7} K$\ «-^Wfl7> ^S. #ifl£H 371^- 7^ 'O'^l ^Cf. 

<55> o]^ <fl# ^o]^ ^3Hr^ ^lTi ^<g^ £]*fl ^5^, #71 Al^V 

<56> ^^HM" ^^M^^ 3.7)7} #iflS]^ T^Hr* ^ ^7]^i 

<57> zl ^-g-, #7l ^-7)^(L2)^ ^0)9). ^^(Ll)^ #34 ^ ^7] 4^4 

^•4. A oM ^-7l^i(L2)^ Z^^JI ^ < £>5d€ ^-71^0] ^ o. # ofl^l s.^ 

£-7l^J(L2Hl AlTV 7]<gO.S. ^^s)-7> #« S?d^ n^r 7f^^^Jl ?>}t£ 

<58> 1] (oZlt = (2n-l)7r 
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<59> a o V 7 ] ioflAi, AlJlo) ^4^1- /B}JL ^ nfl, cy= 2^/^l£S, 

Vp^JL SV^, z/f = 2Z/^m. o^-fr ^-yl lofl tfl«g^, X\^r 

^ 2^ ^-o] sit}. 

<60> 4it yr. , N 

— = ( 2w - 1 )ir 

<61> # 7 ] 23Jf ^ I £-7l*i(L2)<M fl^H 6 ! ^*fl 4 V 

iH^m / # *r^H 32f ^tf. 

<62> 2*3-1 v 

[^r«M 3] 4Z - ^ 

<63> zl^JI, ^f^H ^ c, ^^(Ll)-i- ^*Hr -fr*!^ #tfl -ff^-lr 



(relative permittivity)^: e r ej-jl *>^, ^1*S^£^ v r A € 

<64> IE. 2^r ^^1^ -g-7]^ 7>^1 ^fl-S)-^ 37] 

<65> ^7} 3.7} 7} '0'7> 22) ^sK^^r ##tr 3°fl *i 11=1,2, . . rfl 

<y^H £<H*lfe SHS-S, ^-7l^d^ ^olofl o]*fl 4^1=f. 
<66> y>5f ^o], <^a]- ^^dflAi ^-71 £ 25+ ^o] ^4^^^^ 4^37l# ^ 
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< 67 > ^o}$ ^^§>7l $l*W*r, ^-71 =^*H 3°)) n=l^r nfl^tb £*H 




<70> A^O S H Ei ^^o^ 4 

^ 3.7l7> #^3^ T^o] oj^l* ^<5 H> &7]&*\ -R-^-# ^ 91^, 

<72> £ 3^ £)*fl £4^1(30 H ^-7l^ol a^Kr^S] -B-^^f sfltg- «. 7l 

1- ti>A>B)-7]- *l^d(30H ^^HsRr ^l^^ ^71(32)2}-, #7l 

^^(30)-^-^ f^TT ^Rls** ti>A>^ol ^#*]-7l ^ 42^z\^^^7} 
(33)^, ^"71 ^2«y5x)i5ii^«r7l(33)l- **fl °±7}& (30)^1 £17] 2} 

-I- ^*Hr *\EL ^#71(34)^. o]=o]^li4. 

<73> ^-7] 3X)^^#7l(34)oll^ ^i^(30)* ^A>A1^ ^ 7 ]^ c^Kg. 
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<76> <?l7Wcr <4:M #£*r^ §-7]^ ^Ol^ ^^ 7 > 

^^M, ol7}*Hr ^^(^ ^4^3 ^1S)7> ^7m^ **Hr ^ 

^7> #^t}. 

<77> ol«4 ^o], ^^Al^l^Ai, Z}- S^o] ^ 7l# ^^^}7l ^JH^r °1» XI 

°1*>7l W Xl <H ^ ^ H3LZL*fla!]- Sj-^o) ^7] r-flolEil- 7RH!r>7l ^ 

*fl.E.E}7> ^^>l=f. 

<78> SfV, >S-7l ^7l^io] cfAlol tiVA>S)-^ ^^-o] ^§>^ o£ J7 f E) lg ti>A> 

4^ ^Aj-Ol ^§>^ S Z]- ^-fofl 4^ Zj-^ ^ cflAj-ofl tflgflA^ ^3f^ JLAjo] 
<79> cj-A^I ^.QoJ 

<80> #Ai£- aj^^ -^tRo} ^-f ^n^., ^7)^o| # ^- 0 ] ^Aj^Tg Al^Ajo^ ^33 

zielJi «-7l^ ^ojsq- ^ifl7> ^2^2^ ^31^ ^"^^ 41- nj-^.cf. 

<81> c^Bj-ol ^0.0] ^ 
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<82> -g-444 #^1 #44-4 ^1 ^-f, 44^4 '0'4 -&7l4^ #^o] 

4^4^ *M4d4 #^ ^^^r '0'4 44 #4 2)-^^ £ 4^ 4 

4^4. 

<83> ^"71 5L 24 ^ 44 4^ 4^4<3, 4^444^144 JL^o] 424^ ^J-g- 03- 

^ tj-. ttJ-BM, ojE^tb 4*14 ^l^El £"4^4 ^Efl 7 > #*i°14, ^ 

^ ^ &4. 

<84> ^-71 4:44 ^-f4 44 44^ '(U^t + 4-5-4 ^44 54 £4 

€4. 

<85> [^44 5] a)4t+x=(2n-l)x 

<86> zl^jl, ^-71 ^44 5^44 £44 444 447> ^Stb ^4^r44 ^ 
4^ 4^- ^44 64 ^4. 



[^44 6 ] 




<88> ^Tjjjoj # 44 ^Tfl 5fe %± 

<89> 4^71- 444^ ^4^ 4^4<>ll4 £44°1 ^44^ 444^ ^^l-^, -5-4 
£-444 4^4-4. 4^7} £-44°l cf^ 7 fl ^4*Kr 4^4 

44 444 444^ ^t4t^ ^44 £444 ^ 7fl 444 3H4d444 ^4 
^4 ^4. ^14, ^o] 7 > 4^- £444 0^ 7fl 4*4°H4^r 4314 1144 

^ ^4^4 7fl #*ti44, ^ ^4^ 4°H1 ^«fl7} 4^44 ^4. 
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^-7144 z}o]7\ ^#6\]X]5L #ajo] ^-iflS)^ ^4^tt ^e-i 7fl ^444, 

<90> ^, ^ o. AV i]l7 |. <£o]^ A>o]ofl^ 3^ £o] ^ 

^4t4 »^«H4 4» 44°J t44 54 4°1 ^r4^4 

44-1- 4^44- 

<9i> zieis.S, 4^. 4^1 4t«U4 4« W«H ^t4t4 ^7} 4^ 4°l7} 

4^ £-71^1 7^^ 7 > 44. 

<92> s-o^ u^o] ^aIo^ 2GHz444 ^4^ ^^^r ^4 44 300MHz , 

450MHz, 900MHz, 1350MHz, 1500MHz4 ^sj-^oflA^ 4ifl7> ^45344, 4°l7> 4 8cm4 
12cm4 ¥ 7fl^ ^7l^o] ^7fltV4^1 44^t ^ 44. 

<93> ^- 7 l^ ^A>^ 

<94> (1) £-444 4°1 ^ 

<95> £ 5±r ^-71^4 4<>1» ^44 4*fl 34 444 43l» 1-^^ 

£3.4, ^44 44 ¥ °J44^ 4471(32,33)4 4°H1 ^^4*114 

4*4(30)4 4444. 
<96> 444d(30H ^4^r« #44 7)44 4:£» 47}4:a, 4*4 

(30)4 #^ 4^4 ^7l# ^444. t^^llf 4^71- 4^34 ^4*3M: 4 

#4 ^r44 3 s&fe- 5<H1 ^44, 4*4 (30 HI ^*fl«H=- €-7144 4°1» 44 

4 * $14. 
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<97> ^A>«^ o. 7jo]ofl ol^-o] °X^*\ ^-^JLT]- ^ nfl A> 

<98> Zl^Jl, ^-7l5f ^ ^A}^ ^*1W, a^j-jr*}- <5>^ #^d(30)€- ^ 

uflofl^ ^Eil- °] -§-^ °j3X]cii ^-(mismatching)^ ^| *V 

<99> (2) £71^ $1*1 ^ 

<100> oj-^ ^ ^ 0_5.*r ^-71^^) ^oloKg- J£ «-7l7V 

^7} ^rf. ^-7l^^l ^*1» ^*Rr ^ ^ 7 flcq «7l^ol oi^ *14-*HH 

<101> £ 6 ^ ^o\] ^ ^^oflAi ^-7l^ol ol- ^^11- ^.o] 3} 

O.^, 27fl^ §7l^i ^A>^11- A>^4. 
<102> £ 6^r ^S7l(31)^ %^ <$Z\#^£\- 3]3.^^7}2] ^ ^2)^7} ^ 

^-71 S. 6<HH, #^ ^d^-S i4b^^ ^(Lt=Ltl+Lt2, L2)°] ^ ^°}JL, ^7} ^tfl 
-tf ^i^(Lt)^ ^ S ^^( SW1 ~SW4)1- ^«fl ^11,2^151^71 (31a, 31b) 

afl 1 , 22) ^^#71 (34a, 34b) °fl ^^^4. °1^ ^1 <££s± ^S^H , £-71^ ^*1 

<103> aJ^^fl H o Vt ^^ ^~§-4 ^4. ^^1(SW1,SW2,SW4)^ #^^71 ji, ^*1(SW3)^ 

^, ^U^1^^7l(31a)# ^*fl ^ ^4^1 ^ ^1^1- «?]7>*>ji, ^1 lixl^. 
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^#7l(34a)^ *f|23i|=L3#7](34b)# ^ 37l* #^tb4. #7l<4 Q<>] 

€ ^S^r ^ tfl^-(Lt)^- 7^ ^25q3.^#7l(34b)^l 5L^Kr3l ^7l ^123] #7] 
(34b)3 ^^tfl^(Lt)^ ^ ^o^S}- ^-U^S-S. #A>^ ^oiq-^i 

gr^tK tcl-^, ^-71 Ls^ Ls+L t2 ^l^^l^ 1 ?]: ^>7> ^fll3ilS^#7l(34a) 
* ^ &7l^l(L2)^ S^ln L x (= Ls + L t2 )7> ^}2^\3.^^7] (34b)* * 

£-71^ ^o]^ Ls7 > ^rf. n t^, ^*l(SW2~SW4)^r €3.2^1 7lJl, ^ 
*l(SWl)fe -S-^^l^l ^, *l|2*l.S:*MM(31b)3JM ^^tfl>S-(Lt)^.S. *lJl-& <?17> 

*}JL, tfAl af|is]£l3*7l(34a)i4 >fl23r|3^#7l(34b)* ^tfl^(Lt)^ 
37l# ^M. «H^3E. ^ ^a>^ is, Ls + L a x]%<q*\i& y>A> 

7]- IH^, ^]12l3^#7l(34a)^ S]«fl -g-7]^ ^ol^ Ls , ^12^1 a.^#7l (34b) 

ofl £-7]*}£] ^o]^ l 2 (=Ls + L t i)7> ^t}. 

<104> olufl, ^*Rr ^ tfl^-(Lt)^ *H L t =L tl +L t2 Si 3* *r £U, 'Li, L 2 > 

Ls'°l:s.JL, oil- ^-71 ^7^ z]oH 44 tfl^^-o^.^, £7^ L t i, L t2 ^. ^ 

<105> 7] Li + L 2 = 2Ls + L t 

<i06> Ls = [(Li + L 2 )-L t ]/2 

<i07> L a = Li - Ls, L t2 = L t - L t i 

<108> ^^() hJ-^o. ^-cf. ^7) ^*1(SW1,SW2)* t\-^ ^3*1 

(SW3,SW4)^ ^.^-^^1 *fll^lJ:iHM(31a)«- **fl 3*RlJL-& <y7>e>ji ( ^11^3^ 
#7l(34a)» #*fl #^s|.o] 37l« #^*Vcf. 
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<109> #7l ^RlJlTr L t2 +Ls4 L t i+L t2 ^l^H ^>£]c.S., n}lZ)3.^^7} 

(34a)l- ^-*fl ^€ ^71^^ Li(=L t2 +Ls), L 2 (L t i+L t2 )7> 3. rf-g-, ^f- 

7fl^ i£|*l(SW3,SW4)» uH^l if ^*1(SW1,SW2)» ^.-^m ^, *fl2 

^31^71 (31b) <>1H ^a>a1s» «a^*>jl, ^l2^3.^#7l(34b)S -§-*fl #^4^ ^^Hr 
^ 3711- o] ^-f , L tl +Ls4, L t i+L t2 *13HH ^>47> 1SM8*M, n*eH, 

2)124 3.Q %7] (34b) <H| 3«H £-71 #4 ^o]^ L 3 (=L t i+Ls), L 4 (=L tl +L t2 )7> €4 

<no> olnfl, ^3*>fe ^^tfl^-(Ll)^ ^o} 7 } L t =Lti+L t 2 ^ ^J-i- ^ & -2-2.5., °m 

<U1> I t +I 2 =2Z^+i, 

L,=[(i 1 +Z 2 )-ZJ/2 
g] L n —L l -L s ,L t2 —L t -L n 



<112> ^Al-AljL^ ?T-3 *j5j 

<113> ^4}-^ 4 ^ ^^-Al 6^1^ H>4 ( ^Ajofl^ ^ ^4^tt 

<114> a f ^Efl ^-7l^^| ^o] 7 > ^ 4^ §7l*H ^<^*j- Z]o] ^Sj-ofl tfl*V # 

4fl ^5K^ ^5l-7> 44. 
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<115> &7)#2] Z}o)6\] ^-o^ zjo] ^Aj. £f 7 >*H, BB>€- ^4 ^ 

£7] ^^A^, ol7^>fe ^AKlJro} ^ ?J3* ^1 UH1 

<116> ^, ^o] 7 > L<?1 -g-^ofl^ Qo] ^sj-l- ^^-JI^ ^ ^-f o] 7 >^> 

<117> ^-71^^ ^ zjo] L o] §-7l^^l^^ fl, ^°17> (L-z/L)«?l 

^71^^^ o] ^.^J^^ # f2(=fl+Z?f)5}-JL ^"71 45.^ ^ ^^9] 

^7l ^ ^oHl <#&&o] QS}^ ^A> Sfl^-£(z/L)# *T 5^. ^ 

^ #3, c^r %2] ^1*|^5L, -fr##^ ^cfl-B-^^ol 

<118> _ 



4Z(Z-AZ) ^7 



[^r^H 9] 

tt o v, ?H tfl«H ^^W. 

<120> JE 7^8: ^Aftfl^lo] PDP #^-<2} ^S^H xj-^ %°.S., 
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<121> ^7] ZL^o]]Ai 1- ^ fl^o], pop ^q-^ ^^(pH3S iS^o]^ 

eKl, coaxial cable, twisted pair ^ hP-^V 4^4. ^<k% ^r^K 1 ^ 

<122> ttJ-eH, ^^Hr ^ ^^-i- ^ *&^^r PDP*1^ o]^ ^AH 3-g-*}7l 

PDP ^^^71- ^^^1 ^2:^ ^AV<5}iE-l=- ^1^^ 3t4 . 

<i23> £ 8 ^ (a),(b)fe PDP 3*>» PDP 72» £ 

^tb 4l*HM~§: 2L91 ^ 3E. 8^ (a)** £°1 , -fHM*(70H <5l3lS PDP 
*H-(71)S] ^ofl ^#(83)* l^al, -*7l ^#(83)£] o}^6\] n^B. #efl©] 

(84)* ^^4. °13M1 -fr*l#(83)^ -fr^M SaJSM, °J 

3x1^^1- PDP ^^-(83)#©1 £t £-7)^.° 3. #^34. 

<124> cfs wj-^ o, S) s. (b)^- PDP ^^-(71) o) oldfl^ -^-e|^:(70)^ tiVtfl^l 

zl^il #efl^l(83)* °H, #71 rL5}£jEL #efl<£l(83)£- ^#-g- A}-g-i£ 

^ £ flul, ^4 ^Ol ^7)7} ^-*Rr *}^o) -7^ ^~g-«- ^ £ Sitf. 

3 34- , #71 PDP#^-(82H ^* **K£^- ^-^^(81)* ^4 ^o] #7)7> **Hfr 
^-g: ^ofl =1-8-^-^, ZL^= €31^(83)^ tg^J^- tfl^th 

<125> #7HH, 0.^)^.(70)^ -fr^f^ <*%* S>JL, ^ ^ Wl^o] J=L 

7i£ ^^17> h^il #efl<y ^^§- *H 727} £r}. 

<126> # 7 ] n^JB #efl^l(83)4 PDP *I^(71)*1- 0 1* ufl -fr^^ ^^1- Sl 

^Rr ^ *H ^7] ^^sf ^ <^ 2^ ol-g.^- ^;el ojrf. ^, PDP 
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A}-g-*|. ^3f7> ojej ^7l#S] S^^-ASAi ^^-i- S^Kr 7i^4i 

<127> HL ^^-S., t^H^ PDP ^i^-l-ol ^3. 5|^^H #3 0 1 

?H**M, ^-71^ ^A><q- ^0.3. ^q-ol^-o. 

^■l- ^^4. °H, PDP wfll^H 54 AH- 5., ^ ^ 

<128> o]o]*] t ti}<2}- ^o), PDP #^5}-^ ^"Efloll^ oJJfLO^i- ^^-o]^- 

<129> PDP o]A o V ^A>^ ^^-1- ^^^1:4. 

<130> ^ o]^- a Q VBj6 p D p ^^g_ ^^jr^- ^ofl nj-sj. 

£iEL #5fl^l-g: <>l-g-?>Rr y o V ^ ^1 PDP #^*H ^^o^ 7_H^Rr 

PDP ^ *}*\m €^ 71-^5. °l-g-*Kr ^^Cf. 
<131> £ 90] ( a )^r -5UL-I- < y7>§>^ ^7}^, PDP ^-8- ^-71^^.5. 71 

^ ^^ y o v ^* M-Hf^fl ^1^1, -ft-^(70Hl 7i ^-(71)^^1 £^ ^ 
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71(31)1- <£^}J1, =L t^-tf^ 3.711- ^A>*>^ 3]3^#7l(34)l: <£7j 

^71^, cH^o} PDP #^(71)°1 ^7l^o.S ^^4. 

<132> ZL Cf^S-, ^-71 J£#(9lHl «y7>§>^ A]S^1 ^Sj-^1- ^^71^^, 2|3^#7l 

(34)1- ^-Sfl #^4^ 37l^S}-l- #^*V4. ^-2^, ^"71 ^^d(91)il3. ^l7m 
^IJL^r PDP ^i^A^ ^-7l£l7l ufl-g-oll, ^ £1^ #7l (34)^1 *] ^S\$r #^ ^Jl^l H 
7l^r #7l PDP cfl-§-^ ^ -nj-^oll^ ^-iflyl- ^^W. 

<133> #44 7^-f , ^7fSl^r 51*1(91)51 ^ ^^£l<^ flfe. ^7)^9] ^ ^ 

* 0_JeL4 CfS. #^ 4^4 S.^ o. ^ ^4 

<134> nslJl, PDP ^1:51 41- ^ £>4. 444 , £ 104 (a)Sl- 

^°1 4 #^M^1 ^°l7f SL^f ^SL-Hj-, 5L*i (91)34 PDP ^^"(71)321-4 3^4* 

S^t" 9X^. °11 ^-r-, PDP °1^°1 -5L 105} (bH i^l ^4 

s-}^ ^71^*- £tt #^^1 M-bI-M-zi, ^Vtfls, PDP ^ 

*>M-el-5L ^^4^, £ 10^1 (bH i<y 3# ^5x4 ^-o] , ^1-^4 s|4 ^dfl 

^Sj-^Cf ^ cfl-Sjo^tr Aj-ifly]. ^^>711 ^4. 444, o]s.«.b1, PDP ^4 

5} °1# -fHf» 4^ ^ 5^. 
<135> £ 94 (b)^ iE cf^- o]>£ -ft-^- ^-g- ^.o] ^Jo.SAi, PDP ^aDtS. A 

A 1^1 ^1^^71(31)51 4 ai^ #71 (34)51 ^4ofl <g^tl:4. °H, 

PDP #^-(71)-4, ^UL^ 71(31) ^ ^ 3.^ #71(34)1- Sl^Rr ^IJL^l aI^o] 
SlJi, si] 4- PDP ^(71)^ ^7^0] 44. 
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<136> tf 7 ] #lSfl<M, AlJl^-^7l(31)» -f-*fl ^ #3-2.5. ^5)-^r7f ^S^TT ^HOjr 

♦ 5q^^#7l(34)l- ^ ^ ^4^1 41313 2)£L*j *H=L^. 

°H, PDP ^^Hrl 2|£l*l±r £ 2 £ ^°1 M-BfW. 

<137> HE)JL ZLE^JEL #efl<^# <>l-8-*H #^4l fiS ^ PDP ^ ^ ^}JL»£^ 

71(31)1- ^ ^^7} $3*5^ ^RIJl* <?17|-*>JL, 3X)^^#7l(34) 

» ^-*fl 3" ^r^Hrl 41^3 ^ PDP *}^-g- ^i^j^ A>-g- 

<138> cf-g--^ PDP ^#-§- ^i^o.^ °l-g-£Rr "<HM^. PDP^l ZL^iEL #efl<y# ^ 

Sfrfe cfl^l, PDP ^-fr °l-g-*H PDP ^"S" f 1 *V 41^^-2. 

*}-§-*>tt y o v ^°14. ^ 41 S. <d -2.5. 4i^S ^i^- 

^1 41JL1H^K31)» **fl ^ ?i3-2.5 ^31-^7} ^R1JL» < ?17>*>JI ( 2] 3. 

3 #71(34)!- J§-n A ^A^r% *!JL^ £3fr# #31 PDP #^-a- tii# 

<139> cf-g-AS., PDP #^-2] o]a o i- 0.0. ^ ol^V fl^l^l 3*>*Hr *o Vl ?H 

<140> 0 nej-^.E. 1-efl^l^: <>l-§-^ 

<141> ^^1^1 ^A>^ ^ Oj-Ai ^^^V H>cq.- ^ p D p ^^*V ^ 

°13 *M- #^4i ^Bfl# 2^^. 
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<142> ^-o. ^Aj-r^Al M}^ <£7l ^SHr# S-ZL i^S. °A7\^\ 

^ n)-^, Aj- 7 j PDP ^ofl ^ z^- ^oflA^ ^-ifl ^^7} 

<143> ZL Cf-g-, ^71 *I^d^ ^SLS- ±^ ^ ^Rl^l" ^7>*>J7, 

4^ <EHH #33^ ^^Hrf ^]£i^# 3#tt^. 

<144> H^JL, ^-71 ^ 71^43 #q-o] PDP ^^5] ^^^J2]- 

*1 4^ -M^tb §-7]^ A} ^ofl 7l^*Vcf. 

<145> Aj-^ PDP o}^ -£>-«. ^A}sq- ( o]Aj- o^j ^A>^ *r*8€ *r £ 

<146> £ ( a )^ ^ofl rt}-^ PDP ^ °l A o V ^ A >o| c^h AjAl^^- ^.O] ^ O.S.A4 

, A PDP #^(7iMt} <^^5!f ;g*lA}o-|oii aijt ^-^7l(3l)s1- sja.^ #71(34)1- ^is 

^SKU, ^1^^^71(31)^1^ ^Aljr^. °±7\^V Jf, Z\EL^%7}(34)S. ^^r% 
<147> Aj-71 ^Aj o. > p D p ^^-(7l)ol Ajjr ^-^71 (31) ofl A^ 2] £1 ^ # 7l ( 34 ) # ^^Rr ^1 

t^^TI £-71*101 ^Efl^A-i, ^ilsL^el 4 ^°1«- ^ 

AH1 3}-OV^- ^ l^o^ a^nj-O.^ olAj- o]^ # *T 5tU, ^} 

<148> J£ 11^ (b)^r -g- -^H* Jio] ^ O,^ ^-u^ A]^ ^71(31)^ 

^£^#71(34)* ^ofl ^^1(35)^1 -H^°fl ^IsL Sl^^JL, ^71 ^^1(35)^ 
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*=Hr tt^Sr A^r PDP^mH AA #7HH, ^^1(35)^ li^HM- ^ 

El#*M ^4 tJ-^ tOba ^11: i^-W. 

<149> zl cf-g-, ^-71 ^*1(35)» ;*)H*V^ 4^ PDP*I^-(71)# §>M-^! ^!Jl^-^7l(31) 

^ ^^^#71(34)^1 

<i50> ojufl, ^AH^s^ 9J->H ^^^r i^^l(35)l- ^-Sfl AjBfl^o. 

S <£4S1-E^- , ^iLS #x)S>\ ^ $t*H *>M-^ cfl 

<i5i> *fr 7 ] s. 11 (a) ^ £ lKbHl iL<£ iMJ-i- &Vr*k ^ 5. $1A. 

<152> ^ ; Cf^ 7 flS] ^JJl ^7), 5X)3^#7ll- ^1*}^, ^7} PDP^^(71)^r 

#T^, ^"71 £ 11 (b)^l £.91 ^<>1 <^1» SO], *V 7 fl^ A] 

^ ^:^7lsq- sla. ^#7H 507l]sl o^^^cfji nfl, PDP Tl^-oi & 4007fle|-^ 

^ i^i^-i, sl ii (b) ^ ^ si a. 

<153> J£ 12 (a)^ ^ ^Ul^ Zj-Z* ^Jl^ ZLS}^£L^d A}~g-SHr ^A>« 0 >^ofl cfl*l 

(71)^ ^^^1(35)^ ^i^^Hl <£7i*l-Jl, ^7] (35)^ ^i^^r ^IJl 

1^71(31)3}- ^^-^#71(34)^ Als^^l, ^ ^"71 ^1^1^-^71(31)^ 

2l3^#7l(34)^ ^l^l ^Sl31, ^-71 ^^1(35)^ ^>M-7> a] 

S^l Cf^ is}^ ^ 7] cjojl O^TlEl 5L^- ^^^-W. ^-7] ^^1(35)7> 7+ 71 
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<154> #71 ^X\d\}6\] o)s>^, 2«}^ ^ PDP ^i^l tfl^fl -B-^-* sj-aj-^j- ^ 

<155> s_ 12(b) ^ ^ -g*HS i^l 5! — , ^12. ^^71(31)^- 3qa.^#7l(34)l- z]-z| 

*m*>jL, ^- 7fl^ ^*1(35)«- -f-Sfl ^JJL^ AA PDP 

^^^>£^- °H, ifl*l(35)3 45} tH8"£| ^ofi cfl^V 

<i56> e*}, ^ y o Vl ^# s^H, ^7fls] pdp #^h8: ^-f-^-S. ^-<H, ^l-fs. £ 

12 (bHl w}<2}- ^o], ^^71, S]£L^#7l, i^*H o^^- ^ olcf. 

4007fl 21- Jl 44 87fl^ Aljr ^71^ 3£|^^#7l7V .3.^4. 

<157> H>S1- ^ol ; M. js.^ ^^-1; ^ PDP oltf-fHP" £ o] 
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1) 

sL ^-Sr 4^JAS s}^ °l-§-« ^-71^1 * 0 v^. 

2] 

3# ^-71^ ti 0 V^ . 

3] 

*ll 2 ^-71 

*ll 3#3HH , 7dfd2) ^0.5. #^ ^H}-^ ^ -^ofl. cx^ 7 fl^ 

7)^1^ ^-^>^ 
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3# f^AS ^ ^*Hr ^* £-71 ^ « 0 V^. 

[^%> 4] 

^ 2 %H1 -*7l ^-ifl7> «y<HYt ^^Hr* § 



^H^s ^ ^^Hr £-7i^d 



4Z(Z-AL) 



#^5L, e r £- 3^1* ^M3*Rr tftfl-fHl-i-) 

o\) Ti^Rr ^iL5L ^^Hr ^* ^7]^ ^A}«V^. 
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6] 

Lt^l <£#olH AA L t i, L t2 fl*H Q*} Ls^ £-71 

^7) <#<eH AA ^7} S^Kr #31; 

^•71 #3HH 3#£ #^4^1 37l» ^B^igS. ^^^Hr f» 3 

i= — * — 

#tfl-fr*Mr, CTr ^ 4^5=) 6fl -5J-71 ^7} ^H^HH ^7l^d^ ^O] LS , LI 

* *t^}^r #31 ; 

^7>^^2l e}#o_5.^e1 413:4^ #31; 
^-71 #3H^ 3#£ ^SHrt H7l# ^^^Hr f» 3#*> 

*gcq ^5L)°\] S]«H, 4^ ^7>^^^°H^i ^-7]^^ zlo] LS) L2» ##*Rr #31; 
#71 >L>#^ ^7l^^ol ; Ls> L i ( 

L S =[(L^L 2 )-L t ]f2 

L n =L r L s ,L t2 =L r L n ^ ^.^ 
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^1 &7}*d2) 7 J°1 LsQ, &7)sd°) L tl , L t2 # ^#§Rr #31; 
3. °l^-<H*l*r ^JlS ^^Hr ^-8: &7l^ ^A> 

7] 

PDP 5? ^21 ^i^l cfltt °l A o v 

rf^o^ ^A>tfl^ ^ ^7>*Hr #31; 

#71 ^7>^ JE^S) <g#ofl <^Z] ^^S] 3^R1Jl» 917}*}^ #31; 
#7l ^7>^ £^^1 Bl-#O.S-?-Bl #^£l^ A} ^2}-^ 3.7l£4 #-g- 

##*Rr #31; 

3. ^l-f^xr 3# ^*Hr ^-i: °l-g-^> PDP 
8] 

PDP ^ 7Mb #^1 ^O^, 

^71 ^A>cflAj- ^s^g. #^>b #31; 

^•71 ^A>cflA o v ^^ofl 3E4d* ^7H>b #31; 

#71 ^7>^ £^21 «a#ofl ^4^^ ^A>A]s# 9j7>§>Jl > Ej-#°lH 

41s 4^21 ^^ig a.714 3#*Rr #31; ^, 
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S o^o^fe ^lo S ^ o. ol-g-tt PDP ^ 
9] 

*fl 8^1 ^71 « 0 >^ 

a o V 7 1 ^A>c|]aV 7M£S i PDP^ ^q-o] ojifl^ aVcfl^ofl £ 

^ S-^JAS ^^s^o. ol-g-^V PDP wj-^ . 

10] 

#71 ^A>cfl^ ^^-ol £^ 7>^5L^-, ^7]7> til^ol -71^ <*} 

3# ^*Hr^H^ °l-g-^ PDP ^ 
[^^■* 111 

*fl 8 %H1 ^71 « 0 >«^ 

^7l ^V^o^^l 7H£^-, PDP ^ # ^ 7flSl #^ 0 1 ^ 

3. ^MHHH§-fc °l-g-«r PDP tij-tf 
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12] 

Xl 8 5a*H, #7] PDP 3^ f2t 7>X|51-Ij- ^«-*>^r # 

^31 £-3. ^^H^ PDP ^ ^a} « 0 M£. 

13] 

8 %H1 &<H>H. 

#71 £A]# ^7>^ #?4HH 4^ 3^*1^ 

7> o]^- Aj-EflS 

^ O.S. ^4^r^-i: °l-§-^ PDP ^ 3 A} ti J"^ . 

14] 

XI 8 9X°)*\, #71 
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77}X\2] ^o] 7 > <^*V 7^H^ ^S>JL, 

3 ##313 tfltb #^ 7}^ #7l ^ ^^*> 

^ °1# ^^Rr 

^^^.s. *m ^3HMH3* PDP *d^- 

15] 

#7l ^7}-^^ #7}H^ #7) ^Vtfl# £^ ^^H^ ^ 

^^T ^ AS ^ ^^HMH^ PDP ^ 

16] 

8 %H1 ^^H, #7l 
C J7H^ 3*>#-M #3 °. 

, f _ hL c_ 

J 4L(L-AL) yfT r 

*l5^HrKr ^S^lf.^ ol-g-*}- p D p ^ ^a> ^ . 
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17] 

PDP ^ £ -fj-AHrV 7>X]^ ^Jfl- ^A}^ ^^Hr^ 

#7) i=H^ 7 ^}^ A o V; ^ 0 l sfl^^ ^Vtfl^^l £*H*-S- ^7>S>^ ^711; 

^"71 ^7>^ 0^6\] ^S^T^ ^A>A]S» ^7>^>^ #31; 

-8-71 ^7m 5^ E^^M AlJrE)-^-g- 3#*Kr 
^"71 -tUM^I^l ^S^t 37)4 $^>g- ^ 

^ #31; 

3. ol-o^x]^ ^J-g- ^o_S. ^ ^sK^-g- ol-g-^V p D p ^ ^A> « C V^. 
181 

*H 17 &<>H, Aj-7] 

^-71 51*]°- ^7]-^.^ ^-^oflAl S.^ ^}tfl^ ^o] ^-l^o] ^ofl 3^5) £3. 

^7}& ^7^1-Jl, AjJ^^-g- 

3* §m ^sHMH^ °l-g-?b PDP ^ ^A> wj-^. 

19] 
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#7] ^7}*}±r #7lHH ^V^Ml^M 2\o]^ *}xj.°) S.^6\}^ ^^S. 

^-71 ^7>^ 5L€- 51*] E^^M Ai^s}.^^ 3.71 q- ^#*> 

3, 

^"71 t^^^t -gr^*H *^^1 ^3 oj^-g. 3£c^Rr 

^ ^8-2-3. ^ ^sHr-^# °l-g-^r PDP 3^" « 0 V^. 

20] 

*fl 17 %H1 -*7l « 0 >^ 

^7fl2l 51*1 -§: ^71-^Jl, 

Sl*]^ ^A}-A]^ol7K *1Jl ^# 31 ^ 4^ * -g^SL^- ^ 

^-ir ^^-S §m ^Hr-§H3-ir °1 -§-*!: PDP ^ ^ . 

[^^J- 21] 

PDP ^ o]S|. -H-A>*1 7Mfe O]^- «^«-» ^>*Rr ^Sj-^S-Aj 

<ls q-^ *l^gr ziq-^-=^o_3L *3^Kr #711 ; 

4 V 7l 3A}cflAj-3l^ ( *]Jl*ja.3. €^1 ^S] ^^Hr^ ^A>A1S1- 

tl7HH=- #741; 
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#31; 

#31 ; 

413*133 -i^ia^sH, -SM 4^ ^*Hr #31; 

5- ^33 tffc PDP ^ « 0 >^. 

22] 

PDP ^ £ °1^ °1^ #^3p> sj- 

^SAl^l(PDP)^ ^ ZjA} Wj-«H go}^, 

^-7] PDP ^ ^ 7fl<q ^^-ol ^ ^^JE-lj. f>\a) $ 

7>-5>JL ^l7V^ *H-<M ^JL34^ ^S^f 3714 Zj#*}3 

A oM -g-*|S}3 ol Hf^l- ^^1 ^^#ofl ti>4§>^ ^7^1; 

^•71 ^13^33. *i^§; ZLe}--g:3*l33., ZL el-£3*l33. 3l^h§: 41 

3 ol^f-^l^r 53 -i- -^33 ^ PDP ^ 
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[51 9] 



(a) 



71 




91 
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Peak 



T 



34 



(b) 
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